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(PLATE XVII.) 

THE hzeniosporidian which is the subject of this conimunic a t’ ion was 
first found in four out of twentv-three specimens of Sconzber scornber, 
the ordinary mackerel, taken by handline on the south side of the 
Calf of Man, during September 1909.  At  that time blood films were 
obtained from the fish some time after death and the preparations 
were therefore unsatisfactory, 

It was rediscovered in five out of thirty-six specimens of mackerel 
taken inside the breakwater a t  l’lymouth, during September 1 9  1 2 ,  
and, as one was enabled t o  deal with Iive fish kept in tanks, one 
obtained n much better picture of the organism. 

In  fresh blood kept between slide and coverslip it was found to be 
a feebly amceboid parasite of an irregularly oval or pyriform shape. 
The out,lines of the parasite are fairly sharply delimited from the 
snrrounding host cell protoplasm, but i t  contains no granules nor is 
the nucleus discernible. It is chamcterised by the presence of one, 
two, or more stiff protoplasmic processes. When the parasite becomes 
free of its host cell i t  exhibits no active progression across the 
microscopic field, its protoplasmic processes become absorbed or 
retracted in turn, the nucleus becomes visible as a faintly granular 
mass, arid the whole organism rounds itself oft‘ into a small globular 
hody (Plate XVII. Fig. 42). 

In  stained preparations the youngest form of the parasite is 
represented by two small chromatin graiiules having but a small 
amount of cytoplasm (Fig. 1). AS the parasite grows in size, the 
protoplasm increases in amount, but the nuclear material would seem 
to remain more or less stationary, i.e. it does not grow proportionately 
to the cytoplasm (Figs. 2 to 12).  In all phases the cytoplasm is of a 
clear hyaline nature, staining a faint blue with Leishman or Gieinsa, 
and showing no vacuoles or reticulation. The ~iucleus, which is 
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relatively very small, is always centrally situated, and is represented 
by a few minute chromatin granules loosely bunched together and 
showing no appearance of a nuclear membrane. At  times there is 
thrown out from the nucleus a promontory ending in a headland of 
more deeply staining chromatin (Figs. 17, 18, 24, 36, 37, 39), or this 
terminal granule of chromatin may be an islet quite xeparated from 
the main nuclear aggregation (Figs. 1 9  to 21, 30 to 36, 40). Where 
there is no such protrusion or free granule of chromatin it is possible 
occasionally to see a more deeply staining granule either incorporated 
with the nuclear mass or lying in close juxtaposition to it (Figs. 
13 to 16). 

In forms where it is possible to make out detail more distinctly 
(Figs. 31 to 41), the nucleus is seen' frequently to consist of four 
chromatin granules arranged tetrad fashion (Figs. 31, 34  to 36, 39, 
41), or it may be represented by two chromatin rods lying parallel to 
each other (Figs. 32, 33, 38  to 40). These are probably dividing 
forms of the parasite. 

The most characteristic feature, however, of the organism is the 
rapid destruction it produces in the parasited corpuscle. Early in the 
development of the parasite the host cell protoplasm degenerates, so 
that it stains more and more faintly (Figs. 6 to 12)  and ultimately 
disappears altogether. There is no basophilic granulation or poly- 
chromatic staining, nor is any pigment like melanin produced during 
the process. Having disposed of the cytoplasm the organism proceeds 
to prey on the nucleus of the red cell, and it is to be found in the 
circulation closely applied to an irregular mass of granular debris, the 
remains of the original red cell nucleus (Figs. 13 to 30). During 
this destruction of the host cell the parasite divides into twos, threes, 
and fours (Figs. 24 to 30). 

The later phases of development, the full-grown trophozoites, are 
the forms met with in the peripheral circulation, whereas the parasite 
in all phases of development is to be found in enormous numbers in 
the spleen capillaries. Such a finding suggested that the circulating 
forms are stages of maturation and division, and that penetration and 
infection of fresh corpuscles occurred in the splenic tissues or 
capillaries. It seemed probable, then, that the spleen was the seat 
of a further division of the adult trophozoite, and after prolonged 
searching this was found to be the case. The organism, after its 
destruction of the red corpuscle, rounds itself off into a small oval or 
globular mass. The protoplasm of this form is relatively and actually 
less than that of the adult trophozoite, whereas the nucleus is much 
larger (Pig. 42). It is found encysted in mononuclear cells in the 
tissue and capillaries of the spleen, and in these cells the nucleus of 
the parasite fragments into coccoid, bacillary, and spiral-shaped 
fragments of chromatin (Figs. 46 to 57). These fragments of 
chromatin are probably the youngest forrna of the parasite, for they 
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would seem to enter the red coi-pnscles and so initiate the life- 
history. 

In attempting to classify the hzmosporidian one is met with 
considerable difficulties, for it shows certain aEnities wit,h the 
piroplasms on the one hand and with the non-pigment forming 
plasmodia on the other. Its frequent pear-shaped outline, its division 
into twos, threes, and fours, and its rapid destruction of the red 
corpuscle recall features presented by certain of the piroplasms, but 
these latter have been described, so far, in marnnials only. Again, 
the relatively large ninount of protoplasm to nuclear riiaterial is not 
shown by the known piroplasiiis. Nor does the isolated granule of 
chromatin allove descrihed help One in classification. At first one 
was much tempted to look on this as being of the nature of a 
kinetonndeus, for certa,in of the pear-shaped forms when they become 
free develop a long tail-like posterior extremity which sways gently 
froni side to side as the creature progresses blunt end foremost in the 
blood plasina. Ent none of these when stained have shown any 
structure conipnrable to a flagellum, and indeed the method of 
progression, i.c., with the thickened end foremost, is quite unlike that 
shown loy any trypanosome. The headland of nuclear material which 
is protruded into the cytoplasm may be analogous to that described 
by Nuttall and Graham-Smith (1 9 0 6-7 I) in the division of Piroplasma 
eccnis, but it is impossible t o  make any definite statement on this 
point without further investigation. At  present one is much inclined 
to look on the granule in question as being of the nature of a 
karyosome. 

On three of the fish examined a t  Plymouth there were found on 
tlie gill covers numbers of an ectoparasitic copepod, Cccligzcs scombri  
(Basset-Smith, 1898 z), which may be the intermediate host and carrier 
of tlie infection, but so far one has not discovered R satisfactory 
method of examining these little creatures. 
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DESCRIPTION OF PLATE XYII. 

The figures in the plate are drawn to a rnagnification of 2000 diameters. 
FIGS. l-l2.-The young trophozoites met with in the spleen capillaries. Note the pro- 

gressive degeneration of both the cytoplasm and the nucleus of the red 
corpuscle which sccornpsnies the growth of the trophozoite. 
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Fros 13-30.-The mature trophozoites found in the peripheral circulation. Each is 
closely adherent to the remains of the nucleus of the original host cell. 

Pros. 31-41.-Forms of the adult parasite more deeply stained and drawn without the 
accompanying nuclear remains of the red corpuscle. The nuclear det<ril 
shown by these forms is described in the text. 

Frss. 42.-A free form showing rounded-off body and great increasc in the amount of 
nuclear material. 

FIG<. 43-45.-Normal mononuclear leucocytes from the spleen of S'comhr~r scomber. 
Prss. 46-47.-The parasite enclosed in mononnclenr cells. 
FIGS. 48-51.-Enclosed parasites showing nuclear fragmentation. 
FIGS. 52-56.-The further fragmentation of the nuclear grannles into coccoid, bacillary, 

FIGS. 57.--Free chromatin bodies. 

and spiral-shaped chromatin bodies. 




